A number of authors have identified the determinants of success in international sporting competitions such as the Olympics and soccer's World Cup. This paper serves to update past work on international women's soccer performance given the rapid development of the game over the past decade. We compare the determinants of men's international soccer team performance with that of their female counterparts and find that a different set of variables are important in explaining success for the two genders. While economic and demographic influences hold for both, the impacts of specific political and cultural factors diverge. In particular, Latin heritage predicts men's success but not women's, Muslim religious affiliation reduces women's success but not men's, and communist political systems tend to improve women's performance but reduce men's performance. Several measures of gender equality improve soccer performance for both men's and women's soccer suggesting these indicators of gender equality reflect overall levels of development while other measures of equality, particularly those related to women's access to education, improve women's soccer performance without enhancing men's performance. JEL Classification Codes: I00, J16, L83, Z13
Introduction
The study of sport has established itself as a widely accepted area of inquiry within the discipline of economics. The vast majority of the research within the field of sports economics has dealt with microeconomic issues at the industry and firm-level, examining factors such as the demand for sports, market structure, the sports labor market, competitive balance, and the relationship between club costs and revenues. By comparison, macroeconomic research involving sports is still in its infancy. Even studies examining the public finance aspects of the sports industry tend towards the microeconomic side. While macroeconomic variables such as personal income, gross product, and employment are often analyzed in works examining the economic impact of sports teams, stadiums, and events, typically these variables are studied at a local or regional level rather than economy-wide. In addition, most work related to sports economics has focused on men's sports, largely due to the relative popularity of men's leagues and teams in comparison to their female counterparts. This paper serves to fill this gap in the sports economics literature by examining both of these relatively under-researched areas: the macroeconomics of sport and women's sports in general.
Most work in the area of the macroeconomics of sports reports cross-country differences in sporting achievement as well as in the social significance and commercial status of sport.
There are several reasons to study the effect of economic variables on national sporting success beyond simple economic curiosity or as an exercise in forecasting. First, there may be important links between a nation's sporting performance and the economic value of its sports industry both domestically and in terms of foreign trade. Second, since the factors that determine this performance may be largely economic, it may be possible to use sports success as a proxy for overall economic development. National wealth may generate sporting success through superior sports infrastructure and athlete earnings. In addition, greater national income may promote individual sports participation by making leisure time more available. When analyzing women's sports, international success may also reflect the level of gender equality in a country.
A number of studies have investigated national success in the Olympic Games (Johnson and Ali, 2000; Hoffmann et al., 2002a Hoffmann et al., , 2004 Bernard and Busse, 2004) as well as in international soccer (Hoffmann et al., 2002b; Houston and Wilson, 2002; Leeds and Leeds, 2009 ). Hoffmann et al. (2006) and Torgler (2008) specifically examine the economic factors that predict success in international women's soccer (or women's football as it is referred to in many parts of the world). As in Hoffmann et al. (2006) , this paper studies women's international soccer and seeks to ascertain: "(a) whether the same factors explain the performance of both men's and women's national teams; and if not, (b) which alternative variables can help explain female international success." (Hoffmann, et al., 2006, p. 999) In addition, this paper seeks to clarify and extend the results of previous work by taking advantage of the development of the international women's game.
Women's Soccer
Soccer is often considered a male-dominated sport in terms of both participation and support. This is partly due to the masculine imagine of sports generally and soccer in particular.
Female participation, however, has existed nearly as long as soccer itself as noted by Murray (1996) , Williams (2002) and FIFA (2003) . Although the English Soccer Association (FA) banned women from playing at all grounds it controlled until 1970, women's soccer leagues were formed in Italy and Germany in the 1930s, and the first women's national team was created in 1950 by Italy. In the subsequent 30 years, numerous countries, particularly in northern Europe, followed the Italian lead by forming their own amateur domestic leagues and international teams.
Formal international competitions were begun in Europe in the early 1980s. In 1991, FIFA held the first Women's World Cup (nearly 60 years after the first Men's World Cup), followed by the first Olympic competition in 1996.
While the success of women's soccer cannot be said to rival that of the men's game worldwide, the game is not without its fans. The gold medal match of the 1996 Olympics was played in front of a sold-out crowd of 75,000 in Athens, Georgia. 
FIFA Rankings
FIFA regularly publishes a ranking of men's and women's national soccer teams. The Muslim countries had a women's soccer program in the initial rankings; however, since the original study only examined existing programs, it was unable to comment on the role that religion may have played in a country's strength in women's international soccer. By contrast, the development of the international women's game now allows for many more countries to be examined, and this paper takes a further step by assigning countries without a women's program a women's point value equal to 500, a convenient round figure that is just below the minimum points value for any of the currently ranked women's teams Croatia (country code "HRV").
Empirical Model and Results
We model success by examining the FIFA points attained by both women and men (y i ) using the following OLS regression model:
In equation (1) from the "ideal" temperature of 14 degrees Celsius. Given the fact that soccer is generally played outside, climates that are either too hot or too cold will limit the ability of players to participate in the game. Therefore, it is hypothesized that soccer success will fall as the deviation from the ideal temperature rises. The e i term represents unobserved error term for each country and is assumed to be distributed with a mean of zero and finite variance.
Additionally, it is reasonable to presume that some countries simply have a greater affinity for soccer for purely cultural reasons that will lead to success for both the men's and rankings, we find that temperature had a significantly negative effect on both genders' points.
Communism does not have a statistically significant impact on men's or women's points although the relatively large coefficients displaying opposite signs for men's and women's teams suggests some level of difference will be exposed in subsequent modeling. The inclusion of an indicator for strong Muslim affiliation in a country proves to be an important addition to the literature as this indicator has a significantly negative association with the number of points a country's women's team earns while having no effect on the men's team. This result is most likely rooted in the cultural differences in regard to the freedoms of women in many Islamic countries.
The results change slightly when the cultural affinity of a country towards soccer is controlled for. The results in columns 3 and 4 of Table 2 show that the success of a country's men's team strongly predicts success of a women's team and vice versa. While the significance and sign of most independent variables have not changed, the inclusion of a country's general soccer success reduces the impact of per capita income below standard significance thresholds.
Additionally, the role of communism is amplified and now has a significantly positive impact on women's soccer points and a negative impact for men's performance.
The communist results have a compelling explanation. The observed market in 2011 for men's soccer is much larger than that for women's soccer. The high wages offered to top male soccer players in free market economies provide strong incentives for men to develop their talent.
Communist nations, on the other hand, do not traditionally offer such disparate rewards to top performers (in sports or other activities) limiting the incentive for potential male players to develop their skills. Women's soccer stars earn only a fraction of their male counterparts, and even top players have difficulty earning a living purely as a player. Under these conditions, where pure market forces do not provide strong incentives to develop female talent, communist nations may be better able to subsidize the development of the women's side of the sport. Communist advantages in excelling in non-revenue sports in the Olympics have been widely identified in the existing literature (Johnson and Ali, 2000; Hoffmann et al., 2002a Hoffmann et al., , 2004 Bernard and Busse, 2004) .
It is interesting to note that the United States has been far and away the most successful nation in women's soccer, and its success on the women's side stands in stark contrast to its relatively modest success on the men's side. The U.S., however, is unique among industrialized nations in the level of its promotion of athletics in its public school system both at the secondary and the college and university levels. The connection between schooling and athletics essentially results in wholesale subsidization of sports in what is otherwise a strongly free market economy.
Furthermore, Title IX of the Education Amendments of 1972 prohibited gender discrimination in federally funded educational programs. The provision of athletic opportunities for women has been among the most visible results of the Title IX legislation. In effect, the success of the United
States is at least in part the result of the non-market provision of athletic opportunities, particularly in low-revenue sports such as women's soccer, through the educational system.
It is now worth looking beyond the baseline model to examine the role of women's cultural position in each country on soccer success. Sports sociologists have highlighted the male domination of soccer as an expression of masculinity (Giulianotti, 1999) , which has hampered the development of women's sport (Williams, 2002) . As a result, gender inequality as reflected in economic variables within a country should negatively impact women's soccer performance. Hoffmann et al. (2006) included the ratio of women's to men's earnings in their original study concluding that countries with relatively equal earnings across genders tended to exhibit better performance in women's soccer. While current data on relative income shares is not available, we examine a number of other potential measures of gender equality such as the ratio of women's to men's labor force participation rates (as suggested by Klein (2002) ), percentage of women in parliament, and the United Nations Development Programme's (UNDP) composite Gender Inequality Index. In most cases the measures were correlated with improved success in the women's game, but interestingly they also were correlated with improved success in the men's game. For brevity, these results are not replicated here but are available from the authors upon request. One possible interpretation of these findings is that many measures of gender equality are more reflective of overall economic development rather than the relative status of men versus women in the economy. Not all measures of gender quality exhibit this tendency, however, and we examine some alternative measures more closely.
Specifically, we have modified equation (1) 
The results when our measure of gender equality is included are presented in Table 3 . The gender ratio of enrollment has significantly positive impact on women's success when men's points are not included and a strongly significant positive impact (at the one percent level) when those points are included. Countries that provide women with academic opportunities on par with those given to men tend to have more success in female sports than those countries that do not. The impact for men is starkly different. Though gender equality in education does not appear to significantly impact the success of men when our measure of taste for soccer is not included, it does have a highly significant and negative impact on men's success once women's points are controlled for. It would appear that the gender equality in a country increases the resources for a women's program at the expense of the men's program. Additionally, the inclusion of this gender equality measure has slightly improved the quality of fit of the OLS model as reflected by the higher R-squared values.
We might also expect that the level of education (as opposed to the relative opportunities afforded men and women) in a country may have an impact on the success for women's athletic teams. Specifically, education may be a complement to team athletics for women as the alternative to formal education may be home responsibilities. This may be different for males who may have more freedom outside of school to meet and play with others. To examine this question, we modify the OLS regression represented by equation 1 to include the gross enrollment rates at all levels separately for young men (Male_rate) and women (Female_rate).
We include both rates in each specification in order to capture both a country's investment in the gender of interest and its overall investment in education. The resulting OLS regression model can be represented by the following equation.
y i = β'' 0 + β'' 1 *Female_rate i + β'' 2 *Male_rate i + β'' 3 *Missing i + β''*X i + e i
As in equation (2), an indicator has been included for any country missing an enrollment value for either gender allowing us to keep our full complement of countries.
The separate inclusion of the academic enrollment rates of men and women show an interesting difference in their impact on the success of men's and women's soccer teams. The results in Table 4 show that women's team success is strongly related to their enrollment rate, but they are not significantly affected by the general level of education as measured by the enrollment rate of males. For men's teams, the education level of both genders is not significantly related to their success. These results suggest that education may be a key avenue under which unequal treatment of women may affect performance. Specifically, by looking at the impact of the two educational quality measures on the coefficient of the Islamic faith indicator, we see that the relative educational participation does not change the effect of customs related to Islamic practices but the level of education does. It would appear that both the unequal treatment of women in a society and the lack of interactions with other women outside of the home together hinder the development of a strong female national soccer team.
Conclusions
Sports success reflecting individual participation may be an indicator of a particular type of human development not reflected in standard economic measures such as GDP per capita. As Anand and Sen (1995) 
